Graph A graph G is defined as pair G(V, E) consisting of two sets, a set of nodes V and a set of edges E ⊆ V × V ( Figure S1a ).
An example of an induced subgraph is shown in Figure S1f .
Labeled graph If the nodes and edges of a graph have labels, then such a graph is considered a labeled graph. In that case the graph is represented as
, where V is a set of nodes, E is a set of edges; L V and L E are sets of all possible node and edge labels, respectively; λ : V → L V and µ : E → L E are functions assigning labels to nodes and edges, respectively. An example of a labeled graph is shown in Figure S1b . Such labels can denote any property of the nodes or edges, for example the amino acid type in protein graphs, or the type of interaction in interaction networks.
Directed and undirected graph A graph is deemed directed if every edge in the graph represents an ordered pair of nodes (illustrated in Figure S1c ). If there is no edge orientation in a graph, the graph is deemed undirected (illustrated in Figure S1a ). Undirected graphs are common for molecular structures as there is typically no specified direction in the chemical bonds.
Connected and unconnected graph A graph is deemed connected if there is a path along the edges that links each pair of nodes (see Figure S1f for an example); otherwise it is deemed unconnected ( Figure S1e ). While most complete chemical structures are connected graphs, many protein interaction networks are for example unconnected.
Weighted and unweighted graph If there is a value assigned to each edge in the graph, then the graph is considered to be weighted and the assigned value is called the weight (see Figure S1d) . A graph whose edges have no weight is considered unweighted ( Figure S1a ). These weights can be used to denote the certainty of the edge, as estimated by experimental or computational determination. It can also imply the strength of the interaction (for example affinity in interactions between biomolecules).
Graph isomorphism If there exists a mapping between two graphs such that if two nodes are connected in one graph by an edge, they will be connected in the other graph as well, then such graphs are considered isomorphic. In other words, if two graphs are isomorphic they are considered to be equivalent. The graphs shown in Figure S1a and Figure S1g are isomorphic. Formally, given two unweighted graphs
, G 1 is isomorphic to G 2 , denoted as G 1 G 2 , if and only if a bijection f : V 1 → V 2 exists such that the following conditions are met:
The bijection f is called an isomorphism between graphs G 1 and G 2 . In other words, the isomorphism f preserves both the edge adjacencies and the node and edge labels.
